Amiloride derivatives as blockers of Na+/Ca2+ exchange: effects on mechanical and electrical function of guinea-pig myocardium.
The amiloride derivatives, 2',3'-benzobenzamil (BB), 3',4'-dichlorobenzamil (DCB), and 5-(N-4-chlorobenzyl)-2',4'-dimethylbenzamil (CBDB) are known as inhibitors of the Na+/Ca2+ exchange. This kind of drug action was recently suggested to be a new inotropic mechanism. In guinea-pig myocardium, we have studied the inotropic and the accompanying electrophysiological effects of the three compounds in order to assess their selectivity of action. In left atria and in papillary muscle, force of contraction increased with DCB and CBDB (atria only) at a high concentration (5 x 10(-5)-10(-4) mol/l) and after long exposure time, whereas BB produced a negative inotropic effect. In the isolated perfused Langendorff heart, the amiloride derivatives tested decreased spontaneous heart rate and force of contraction and prolonged the duration of contraction. In isolated cardiac myocytes, sodium current, calcium current and the delayed rectifier were reduced by concentrations of BB, DCB and CBDB similar to the IC50 values reported for the inhibition of the Na+/Ca2+ exchange. Our results demonstrate that the amiloride derivatives have multiple sites of action. It is concluded that more specific modulators of the Na+/Ca2+ exchange are required in order to define their contribution to the regulation of contractile activation of the heart.